To evaluate the mitochondrial function of the remnant liver (RL) in the early phase of liver regeneration in rats after 70% partial hepatectomy (PH). METHODS: Sixty male Wistar rats (200-250g) submitted to 70% PH were divided into five groups according to the time of euthanasia and application or not of laser light: C = Control, time zero; 2 minutes, 4, 6 and 24 hours after PH. The dose of laser radiation was 22.5 J/cm 2 , wavelength of 660 nm (visible/red), in the remnant liver. We studied the respiration activated by ADP (state 3), basal mitochondrial respiration (state 4), respiratory control ratio (RCR) and mitochondrial membrane potential (MMP).
Introduction
After 70% partial hepatectomy (PH) 1 Although the term regeneration is commonly used, it is biologically incorrect, since the response induced by resection of liver tissue is not truly regenerative. The resected lobes do not grow again. The restoration of liver mass occurs by compensatory cellular hyperplasia in the remaining lobes, with a consequent increase in its dimensions. This suggests that liver growth is controlled by functional factors rather than anatomical factors.
Whatever the nature of these factors, they seem to be quite accurate since the growth ceases when the liver reaches its original weight.
The process of liver regeneration is dependent on energy whose primary source is mitochondrial energy. After resection of the liver parenchyma, there is an increase of mitochondrial function in order to provide the RL with the energy required for the restoration of liver mass by hyperplasia and cellular hypertrophy.
Therefore, the success of liver resection depends on the metabolic and regenerative capacity of the RL and is directly related to the continuous supply of energy produced by mitochondria 4 .
Additionally, the ability of laser light to interfere in the process of liver regeneration was demonstrated. In this experiment, there was an increase in hepatic mitotic and mitochondrial activities promoted by photobiostimulation which was assessed on the basis of oxidative phosphorylation and proliferating cell nuclear antigen 5 .
Thus, the purpose of the present study was to evaluate changes in mitochondrial function in the early phase of RL regeneration after 70% PH, and the effect of laser light on the hepatic mitochondria in this situation. 
Methods

Mitochondrial isolation and oxygen consumption
Isolation of liver mitochondria was performed by differential centrifugation 7 . Mitochondrial oxygen consumption was analyzed polarographically with a homemade oxygraph constructed at IFSC-USP equipped with a Clarck oxygen electrode, and the respiratory parameters were determined according to an established procedure. Succinate (5 mM) was used as oxidizable substrate in 1. Mitochondria were energized with 5 mM sodium succinate.
The membrane potential variation was expressed as mV as usual.
Results of various groups were compared and analyzed using the non-parametric Wilcoxon-Mann-Whitney test, considering p<0.05 as the critical value for statistical significance.
Results
In this study, we determined that the mitochondrial function of the RL changed, especially at 4 and 6 hours after PH, with a significant increase of respiration activated by ADP (Figures 1 and 2 ).
In the first two minutes, significant effects on mitochondrial bioenergetic function were not observed in the presence or absence of laser biostimulation. The most significant effects were observed 2 and 6 hours after PH in the presence and absence of laser radiation, returning to control levels 24 hours after PH. 
Discussion
After partial PH, the RL will be responsible for maintaining the life of the host. During the first hours and days after resection, it will undergo intense changes necessary to maintain its viability and therefore the maintenance of life of the host. Moreover, the greater the extent of parenchyma resected, the greater the adaptation of the RL to the new metabolic and hemodynamic conditions that occur due to the reduction of the hepatic parenchyma.
After PH, the RL goes into a state of metabolic overload In this study, we found that the mitochondrial changes in the RL that occurred in the first 24 hours after PH were detected mainly in the first six hours after PH. At four and six hours after PH, we observed a significant increase in In previous work from our group, there was an increase of liver regeneration by laser light across the entire visible light spectrum analyzed 5 . Thus, the results of the present study suggest that there was a change of metabolic overload induced by laser light. This reduction in metabolic overload may determine the increase in liver regeneration observed in other studies.
These data reinforce the finding of other studies and suggest that metabolic overload of RL induced by hepatectomy per se, indicated in a sensitive way by mitochondrial alterations found in the first hours after hepatectomy 11, 12 , is probably a consequence of an imbalance between energy supply and demand of the remnant liver 13, 14 .
We can conclude that the remaining tissue depends on 
Conclusion
Laser light (helium neon) at the dose used in this study, did not induce further damage to the RL and seemed to delay the hepatocellular metabolic overload of the liver remnant, measured by the set of mitochondrial alterations.
